The present paper describes the results observed when pneumococcus antigen, prepared in the same way as for the anaphylactic experiments described in the preceding article, 1 was injected intracutaneously into a series of pneumonia patients, and into controls. The same method has been employed by Clough, 2 who reached the conclusion that these injections had in general an irritant effect, and that no sharp differences could be shown to exist between pneumonia cases and controls. The present observations do not coincide with those of Clough, but it seems likely that the divergence in results may possibly be due to a difference in the composition of the antigen employed. A very strong pneumococcus extract possesses primarily irritative properties, and sets up reactions independently of any immunological response. In Clough's work the dried and ground residue of a twenty-four to thirty-six hour culture was extracted at 37 ° C. for eighteen hours. The two hour autolysate employed in the present study is very much weaker than Clough's extract. The method of injection was intracutaneous, and the site chosen was the interscapular region. The autolysate, prepared as described in the preceding paper by Torrey and Weil, was kept in the ice box, and was never used more than one week after its preparation. During this period no change could be detected in its effects when injected into the skin. Not infrequently it happens that a sediment forms in the tubes containing the autolysate; this was not disturbed, but the supernatant fluid was carefully drawn off for the tests. As a rule, the autolysate has a faint whitish, opalescent appearance. The amount injected varied from 0.1 to 0.2 cc., depending on the texture of the
skin. The object in giving the injection was to produce a small wheal of the skin. The injection is immediately followed by a superficial, ill defined, cutaneous blush. This is present in pneumonia cases as well as in controls. It is believed to be due to a local irritant effect, and is not considered as a true reaction. The subsequent course of events at the site of injection varies under different circumstances. The superficial erythema may fade within a few hours, and nothing further may develop. Such a course is denominated as an absence of reaction, and the case is called negative. On the other hand, within the twenty hours following the injection further changes may occur at the site of injection. A fairly well circumscribed area of erythema, with slight infiltration and elevation of the skin surrounding the point of puncture, may develop. If the infiltration is marked, a true papule results. These changes may persist for forty-eight hours or more. They are described as a reaction, and a case presenting this is called positive. No attempt has been made in the following analysis to differentiate between the grades of positive reaction, ~r to distinguish the significance of an indurative from a papular reaction.
During the course of the disease the skin presents no reaction to the injection. After the subsidence of the disease, a considerable percentage of the cases do present a reaction. This reaction may exceptionally be induced within twenty-four hours after the crisis, or may make its appearance only after an interval of two or three or more weeks. The normal individuals, or the diseased controls, may or may not present a reaction, depending presumably on their previous sensitization by the pneumococcus or an allied organism. Such sensitization might presumably depend upon a previous mild and unidentified attack of the disease, or upon reaction to the presence of parasitic organisms in the throat. A few cases of pneumonia have been observed in which a reaction was not only absent throughout the disease, but failed to manifest itself at any time during the after period.
DISCUSSION.
The interpretation of these results is not entirely clear, owing to the fact that the mechanism of the skin reaction has not been sufficiently elucidated. Unquestionably, there are two types of skin reaction, of which the one, exemplified by the method of RSmer and Schick in the case of diphtheria toxin, depends upon the primary toxicity of the antigen. A positive response in this type indicates a deficiency in the mechanism of defense. Probably Clough's reactions fall into this category. On the other hand, the antigen may have no primary toxicity, as, for example, horse serum or tuberculin, and in this case a positive response indicates the presence of antibodies. The observations herein described were based on the use of a nontoxic concentration of the pneumococcus autolysate. In the second place, it is not known whether the reaction is mediated by the circulating or by the fixed antibodies, and in either case to what extent it is modified by the coexistence of either fixed or circulating antigen. On the basis of animal experiments, the latter factor might be assumed to play a very essential part. Finally, the human being is a very unfavorable subject for the elucidation of skin reactions, presenting, in this respect, marked individual vaffations. Tentatively, we should be inclined to assume that the absence of a reaction during the course of the disease was attributable not to the absence of antibody, but to the coexistence of sufficient amounts of antigen within the cells to inhibit the reaction. With the diminution of antigen, which goes on progressively from the time of crisis, antibodY may become available for a reaction. If the latter is present in sufficient amounts, the cutaneous reaction to the injection of antigen is pronounced; if not, it is absent. The absence of the reaction during the disease presenfs an interesting analogy with the effect of an acute general miliary tuberculosis on the yon Pirquet reaction.
The work of Major and Morse 8 in many respects closely parallels the observations above recorded. A moderately severe type of reaction, described as erythemo-indurative, was observed in a large number of control cases. Cases of pneumonia, bacteriologically a This work has not been published. The manuscript report was kindly scnt me by Dr. Hirschfelder, under whose direction it was carried on.
identified only by microscopic study of the sputum, reacted regularly shortly after the crisis, but never during the disease. The reaction usually became papular in type. Except for the fact that the pneumonia cases invariably responded shortly after the crisis, these observations agree in essential particulars with the present series. In view of the fact that Major and Morse studied only four cases subsequent to the crisis, it seems not unlikely that the regularity observed by them might have disappeared in a larger series.
From a diagnostic standpoint, the reaction has no significance. The fact that it is absent during a pneumordc process does not suflSciently establish the bacterial etiology of the disease.
